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^= Fso < Fsi 

^= (57) Abstract: There is provided a sampling rate conversion device capable of obtaining an amplitude characteristic passing through 
^= an arbitrary frequency and realizing a highly-accurate conversion not depending on the cut-off frequency. The sampling rate conver- 
zEE! sion device includes: an up-sampler (103) for inserting (U - 1) zero points between signals and increasing the sampling frequency 
( Fsi by U; a convolution calculation unit (104) having a FIR filter for interpolating a value by convolution for the output signal of 
the up-sampler; and a linear interpolation block (105) for selecting samples at two points from the output signal of the convolution 
^ calculation unit (104) of the sampling frequency UFsi and calculating the value of the necessary position from the linear interpola- 
^ tion. The FIR filter has a filter coefficient which is an impulse response. A transmission function H(z) is correlated to a transmission 
fT) function Z(z) of the pre-filter. The filter coefficient is correlated to the frequency response of the pre-filter and set by performing 
^ weighted approximation for a desired characteristic. 
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[0070] <£3> 

(R-l) »&3&«P (e 1 ") #wOER| (0, n ) -C g WWttH^H"5*Sfi*ot 

(1) E (e*0 te£ W (0, 7c ) T?^J5Kit> (R+ 1) 0> tt*«rfc5£fc. fc# ©ffifc £ 
£<5J^M:£wO < wl < w2 < • • <wR-l < wR t'-f-So 

(2) wo^m\mm\tmm, fr^^x(om\mm${mm^z.t 0 -t%t> 

[0071] [^14] 

E(e ,0 ")«E(e ,,> "") <0 (1=0.1 R-I) 

|E(e' wt )| = |E(e""")| (i=0. 1 R-l) (14) 

[0072] Uc^oT, | E(e w ) | IZKmftVO | Ete*) | Ol^fCfU^ 

[0073] *^/j^3ilf^7ffi<HSr»5#asfcifiE#j©afca£<5v ^W>AXS5|J|T/V=f UXA 

(Remez Exchange Algorithm)#S<fc<5 (Rabiner, L.R., McClellan, J.H. and Parks, T.W.: 
"FIR Digital Filter Design Techniques Using Weighted Chebyshev Approximation", 

Proc. IEEE, Vol 63,April, pp.595-610, 1975 #{$) 0 

[0074] hi *&m\z&ttM<ammk&&mu a>o, zt^y^^mim^ 

[0075] <stepO> 
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•aa$*fcv^©««*tiBBfla(w ,D( e w ),i=i, -.np), 

R+i 

-Kwmifc?mmk*&M&&* 10 =w (0) (k=o, ••, r) 

k 

[0076] <stepl> 
F102) o 

[0077] [|R15] 

P (el . ) .g p(n )co,(n<o) (15) 

[0078] JI^Mw® =w fc (0 (k=0, • • , R) fc:*5tt55£(9) Ol^otW 

.[oo79] mm 

V/ie^ ){D(e>^)-P(e im >") }=(-l) k a w (k=0. 1 R) (16) 

[0080] ur. mmmtM^mx^ci) w&m-z. ^\&)*UMir%m<o3SKi£ 

[0081] [#17] 
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P ^ + ^) = 5(e)0,,) 

g p(n) cos(no»)+ t|^= V") (k-0. 1 R) (17) 

[0082] ^L-C> ^(17){C»JJ^tbT«jRI^«^ffl§*fcV^©«S:^iPfc5o 
[0083] BR18] 

P(e ,<,,, ) = D(e JO ") 
£ p(rt)cos(na>i<) = &(e ,<0 '), (k - R+1,...,R*N P ) 

[0084] S:(i7)fc^(i8)*ff »©J:5K14«. 
[0085] DR19] 



(18) 



1 cos(coo) cos(2a>o) ••• cos((R-l)o)o) 
1 cos(oji) cos(2a)i) ... cos((R-l)a>i) 



W(c"") 

-1 
W(e ,w ') 



1 cos(wi-t) cos(2coi-i) ••• cos((R-l)co«-i) (-I)"' 1 

W(e'™-') 
(-1)" 

1 cos(a>i) cos(2a>«) ... cos((R-l)co«) « , 

w v e ; 

1 cos(G)i4i) cos(2(Umi) ••• cos((R-l)a)in) o 

• * • * • 

• • * » # • 

1 cos(a>u»,) cos(2coniip) ■*• cos((R-l)<o«tHp) o 



P(0) 
P(l) 

p(R-l) 
6 



D(e"") 
D(e Ja ") 

• 

D(e '"••') 

« 

fi(e'-*) . 



(19) 
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[0086] L*»U Z<D&m<<Dtt&nMfrnM&& *"f 5 &AWfK)fc#«>S. 
[0087] [#20] 



£>jD(e'«") 
j-o 



fcc-l^aj/ftCe'-) 

j-0 



(20) 



[0088] [#21] 



R i 

Ok = ft -7 v 

t-o (Xk-Xj) 

I** 



(21) 



[0089] [#22] 



XJ = cos(a)j) (22) 

[0090] a k «=fT^JFOkfr(R+ 1) ^JOS^^sfeH^tffcS. fcfcU *W(e*0 , "D(e*0 « 

»*^^(ii),S:(i2)Srtt5. 

[0091] [#23] 

a -IK.«,-(.i).^ (23) 

(k=0 R) 

[0092] [#24] 

Ck =D(e ,a ")» (k-R+L -mR+Np) (24 j 

[0093] «^&^JQjftftoSHB4m«r^X>S^K>l^ tftt/£fc»ifi$i!^v*JSItMfoS 

•T5o -tfttt. P(e*0 9^9>^a*riBJ#3S*SrfflV>-C, wk(k=0, • •, R+Np 
) 

[0094] [#25] 
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P(e ,w ) = 




(25) 



fco V x-x k ; 



[0095] [$C26] 




(26) 



[0096] [#27] 



(27) 



[0097] Sl(l9)«r»V^tfcffiS1-5o 
[0098] <step2> 

mi&mmtbtiiz&frmmvpmirz (fio4) c 

±IBUfcstepl©||f*0#«fltjfewk U>fi*o#|lig§|jSfeE (e*) ©ffifc 

^*oT*5b"f, I E(e*) | > 5 00 k%Z>&&ft&Jr&Z.b&hZo ^M&rU^fi 

<^SPIIi*A*i»*.j5fe>: 

&M«£#£frfc^Ufc&, ^^ffLV«^w (i+l) =w k (k=0,l, • - ,R) t 
U stepl©Miffi^M5o 
[0099] QK28] 



[0100] M<^»*^L4<*ofc^MiSfla##e>iifci:« 0 £jT,#IM3gL©* 
[0101] 012A-12Ctt, £MAtimz.m<o%ti&m~ehz>o 



E(c JW ) = ^(e'"){D(e' w )-P(e )0 ')} 



(28) 
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nm<Dm\m$®%x*irm&mxhz>o t^x\ m^x^-rmm^mL^mm^ 
mi2B\^-r&^ w$\zm^tmm&tm&<Dmimffifcm&-rtix 

[0102] <step3> 

M«M^P (e 1 ") frt>N?y7<D4>s</VXfo®h (n) p (n) frb 

[0103] B&29] 

H(e ,,B )=P(e' w )-Q(e' M )-Z(e'") (29) 

[0104] [moi 

h(n) = i{H(0) + 2g (-l) k H(§k)cos^ k („ + i))| ( 30 ) 

[0105] [|fc31] 

Win 2'- n_, 

h(n) = ft E (-i)" 11 flf M>) sln (TT< k+ ±>( n+ ±>) < 31) 

[0106] [#:32] 

Mn) = " N E (-D kH f^k) sin k < n+ *>) (32) 

[0107] [#33] 
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h(n) = 6 E (lT< k+ *>) c°s(T7< k+ ±>< n+ ±>) (33) 

[0108] £fc, L=N-(u-i)?y7<D4=iy-(-? <Djy/</\>>xjfcm(n)&#:#>Z>b%te, ft 

[0109] [#34] 

K(e ,4> )=P(e" tt )-Q(e"°) (34) 

[0110] [#35] 

Lei 

k(n)=J;|K(0) + 2E (-l) k K(^k)cos(^ k (n + i))} (35) 

[0111] [#36] 

k(») = { (^(k+ i)) sin (^(k + | )(«+!)) (36) 

[0112] [#37] 

*<■> = -I E ("l) k K (^k)sin (^k(n + i)) (37) 

[0113] [#38] 

k(n) = f ("l) k K (^(k+l)) cos(^(k + i)(n + i)) (38) 

[0114] t>u ^7^^ v »^*-t*j:5fc^t8B*z(z)#i©i*tt, ffit»JI« 

[0115] (#39) 
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Z(z) = l 



-(39) 



[0116] tfc, t>u ^vy^^mm^tc^iiM<Dm^m^^m^p=o<Dtm 
[oii7] zbiz., &&tt+&\z&mMm.(z)&i-eb*>s ® 

il**fcV M£*©fl«*£#fcV ^Np=OO^W: v ii^<Dl^X£&7/K*y 
[0118] (Kc40) 



[0119] B13A-13DW:, &r<D&mcttix s &M<Dm&%iiM%mT§u fr^s -fyy* 

[0120] QR41] 

Z(e ,w )= (l+e- ,,0 +e- 2Ja, +- • • +e- ,<, ' (B - 1, ) 



[0121] #Tfc» ttBSr***". 
[0122] <WM&faFTR7jfr#> 
•24^7 

• ^ (2) (D^y 7^/^u= 3 (itilfU#j&suW»J:5 tUfls-TS) 

^^r^yxA-e^ffbfeo 



Z(z) = l 



•••(40) 



(U-l)/2 

* 1+ 2cos(maj), U:odd 




(41) 
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[0123] imi] 











1 




3 


1 


2 


0. 5 7T ^ O) 7t 


0 


1 



[0124] [*2] 





mm 


o> = 0 


3 



[0125] m3A^^/l/T*^Lfdi&«g£^f Ilk E113B^^O^^{eT^^ 
m 13A- 1 3D* , £m\*.ZfV7s< ^<Dj^«#t£(Pre-filter)*5 J; XM^4*?<T> 

H(z)) , ^itWKHjJftttf-a^ft^^^iHiail-SfeJi) ^h(z) = oi*fe«:»m 

fcV ^ jftBKZero Point), *5 it5HA tt^^^KOlZ^ODSr^LTV 
[0126] @13AA^iiig«©fiJ#*s-^|ft*»oT*5«J, ^a^ai^SriBK'f 5*^Sr 

Sfelc* H13C, l3Dfl^ ^yy7 p /^*^5to■rv^5r^:i6Sfl|a-e#5 0 
[0127] frlc^&MSriiMU ^y7-f/v^©J«»3RlS:«:*#ire# 

[0128] fctc, ±IB«*^*i-5f-^^y^v-h3g*36g©»f^tftM«o 

[0129] A^^lOl^bA^Sttfcf-^y^JajftJKFs^f-X^/V^-^x (n) ^ L PF 



WO 2005/074131 



25 



PCT/JP2005/000515 



»*ji*»*«Rio4jc*5v^r«:, st(3)ica£<5<»*a*S[j|[#ff*>^ 

^LT, j»J^ltra^n^l05*5V^, ^y^y^«ifcuFsi©g^&^» 

ifttCfc*), f-^y ^^SRHc^ftSfCFso©^^/WS #y (m) ^W^J «S^106 

[0130] £Jl±©«IB«r*r5f•X/y^^-^««^elOO^!:*3^^T, £*&*SS£*Bi 
i®£*/cv >ja^^^j;^y7^^©^^|^^(j:ilig#{t^-cv ^i£#fi& 

J&&&%&UtU&X&»: (Remez Exchange) 7/W^yXA£J3 V ^g©#t£l£*f 

[0131] #f&#Mfc (u-l) «©*£*# AU f-^7°y>-^ja^icFsi^u{§(c±^ 

(z))©S^ii^fit^ffi^1-5S^^^#§l5l04^^^7 0 y^jaMUFsi 
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[oi32] ig3(^ *mmmn\z&%^7y>yu~h&&mm^#~vi-mmmm 

[0133] [^3] 





tat) (Fso) 


Xtl (Fsi) 


8 kHz 


11.025kHz 


12 kHz 


22.05 kHz 


24 kHz 


32 kHz 


44.1 kHz 


48 kHz 


8 kHz 




O 


A 


o 


A 


A 


O 


A 


11.025kHz 


O 




o 


A 


O 


O 


A 


O 


12 kHz 


A 


o 




O 


A 


A 


O 


A 


22.05 kHz 


O 


A 


o 




O 


O 


A 


O 


24 kHz 


A 


O 


A 


O 




A 


O 


A 


32 kHz 


A 


O 


A 


O 


A 




O 


A 


44.1 kHz 


O 


A 


O 


A 


O 


O 




O 


48 kHz 


A 


O 


A 


O 


A 


A 


O 




96 kHz 


A 


O 


A 


O 


A 


A 


O 


A 



[0134] m3[cm^X, A£><D-y->-7V>ym$t%CFsimkHz, ll. 025kHz, 12kHz, 22 
. 05kHz, 24kHz, 32kHz, 44. 1kHz, 48kHz, 96kHzT\ mtsWyfTs? 
j^»Fso^8kHz, 11. 025kHz, 12kHz, 22. 05kHz, 24kHz, 32kHz, 44. 
1kHz, 48kHz-C&3 0 

[0135] m3{zm^x, t&\<D^ft\^-m&te^^^-ut^mz.^<^7y> 
fcMimz^yy^yu-h&mmmxbmmz^MxhZe 

[0136] £/c, *mi<D%m&MK£.n\t, A;W^10l£T^;/1^^103^i;:LPF10 

2%mtttc<Dx, xts w^yyym »f s i^ mtw-y-^v ^m«f so # 
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[0137] <%2nmim> 

[0138] *n2<DmMMm&±mstcmi<DmnMmkm%5&te. lpfio2^a^^i 

m± m±) -tzx? \m)$istcz.tKhz> 0 
[0139] z<DM<DMf&&±®Ltcmi<DmMKmtmmx*h% 0 
[oho] m2(Dmmmm^tiit. w^m^ $kf&ft<Dm$izm± m±) -r% 

z.ttfx*%, a>^ mi^mm^mtmm^ ^^^n-r^mm^mx\ tit, & 

[0141] Jfcfc, LPF102?rA^^ J F-101i!T5/7 P f-^7 B yl03^(^{t, LPF107£$j^ti& 

[0142] <mz%mmm> 

[0143] &*5 % HlSfcfcV vC, UfeJ:^D«^V^^m^iES^C-efc«9, R(z) tttfy^-X 

[0144] ^3(DHJfe^^_h^L7c^l(D|liig^SiM^5^f4, FIR^/l^UWc 
V^^^^y7 3 :-X(Polyphase)^LT>^<y7rc-X*^^5J:5^bfc^i:^c: 

[0145] *T^y7 3 :-x^^ov^rtft0J1-§ o 

[0146] <1P)7x.—XWm> 

D->zfVy?i'-Y&&mmz. (N-l) &tf)FIR:7-f/W (fcitMiCH (z) ) £/B V ^ 
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[0147] [#42] 

N-1 

E 

n=0 



N-1 . 
H(z) =E h(n)z » < 42 > 



[0148] Z<DFlR7j/Uf<D%yh*ymmo> ttfc<D&\Zft& 0 

c 

[0149] [#43] 

wc= 7r/raaxU,D ^) 

[0150] m5<Dmmt, #v7=~xMtfiiz£mi50£5\&m&&i-zzb&'T&z>o 

42)(07-f/V^O^MifcH(z)^y7x-X7>f/^©earB8»Ki (z)tt, 

[0151] [#44] 

H(z) = Ru-i(z u )+z , Ru-2(z u )+ • • •+z-( u - 1 )Ro(z u ) 

=ER«(z u )z (U11> 

n=0 

[0152] [#45] 

N/U-l 

Ri(z) =£ h(Un- i- l+U)z- n (45 ) 

n=0 

[0153] fcfcU NteU£>S#{£fCt5;6\ *fctt, NU*y:/fc:JS9fcV ^-a*«0O«# 
[0154] Hl5^$^^y^#U-^©AW*BB«tt^^7a:— X7>f/V^Ri (z)tfXV 
[0155] [#46] 



xo( m-(U-l) )t m=kU+(U _l) 



xu-i(-g- ), m= 



kU 



[0156] tctcU mmkVbV, xi(m) lift^fcftS, 
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[0157] [#47] 

00 

» <m)= £ n (n)x(m- n) (47 ) 

n=0 

[0158] *n3<Dmntem\mz-y->zfv>yi'-mmim2oo^ mis^-rxo^ 

Afiffi^OU LPF202, *^&#-^§tf 203-1 -203-U, Ty7D->75204- 
1-204-U, @«205-l-205-U-l , ^P^206-l-206-U-l , MftMffl 

Ztlb<Dffif&mm<D?1b, «^205-l-205-U-l , joJ:^PSt^206-l-20 

6-u-i Kxwm^mmmztiZo 

[0159] A^^201{C^^^y^Mjfe^Fs(D^y7 e ;Hf^x(n)^A^$tLSo 
[0160] LPF202&, Atl(D^^r^m^Fsi^m^(D^^V^m^WCFso^m 

(#Jlh) LT, *^^^l§P203-1-203-U^W^1-5o 
[0161] *^&3^g|5203-l-203-Ui3\ Wm±$LfcV-kX£&T/l^yXi* 

^ A^$tlfci^^/^^^y^n:-X^/^i©fi:^^^^Sr±iE^; (47) 
KS^V NTfTV \ ^^^^^(DT5/7 P f-^7204-l-204-U(cm^i-§o 
[0162] T^^f- X/7204-l-204-Ufi, §^&^»203-l-203-U<D|ii;^ 

u{gic±tf\ f-^yy^&^cuFsiof-^/Hf^tii^i-So 

[0163] «^205-l« > T^7 P ^>'7 e 7204-l^J:5f-^yy^^^^:UFs(Dihy7 0 

/Wf-^^ef^NFnfl«$^-c^^206-i^tt}^i-5 o 

tit, ®ji^205-2-205-U-l ft, ^^^^206-1-206-^2 
<^tli^ff^fi)fS^F^JlM^TM^206-2-206-U-l Mttj^fSo 
[0164] ^^206-1^ Ty7 P f-y7 P 7204-2^J;5i^>'7 0 yv^&^UFsi(Of->'^ 
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PWKXT, »3I206-U-1 Ty7^>77204r-\J\Z.£.Z>y-y-7yyym$L 

xBfimm7vy?207imfii-z><> 

[0165] mtimW\7vy?207\^ iQjHl206-U-l (DMfitttW. frTy-fW 

7 p y204-i-204-u-i fc£VVy7yyymmsui%£fttcV>7M3^Zl)uW 
Ltcit^frtb2&<D-y->7fr*mxfmu ±^(5)<dx^ >&wz®M<om:tfo 

Mffim>*bi&#> (07) > f-^;Wa#y (m) *LTffl;*7HB-208a»feffl;*J-r5o 
[0166] ^y7°y>-^-h^m^g200(C^V^-C«, A;W^201^A^$ftfdiM 
Fs^lf^TVWf #x(n)#, LPF202K*5V^T> iff <9MUD3§£^B£lt (fllit) £tl 
tc&,tfV7*-Xy4/l'#^tt&fr&^&&203-l~202-UiZ&mmzA 

[0167] «-S^ii^j|lirifP203-l-203-U{C43VN-C, A^ftfcf-^TVWf #'£#0:7* 
-X7^/^t©fi^ii^^tdSff^tl, ^^^^^^Ty7 P f-^7°9204-l 
-204-U»i&£;ft,5 o 
T^f-^7 P 7204-l-204-U(C^V *^ii^^SP203-l-203-U 

Ty7^V7y2§4-\—204-\3\Z.mtl\t 3§M^205-l-205-U-l *5i 
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[0168] *®3<DMMBMiz.£ti\x, ±Mvrzm(D%mMm(o^mz.Mxx. mwmz 

[0169] <%4MM]&m> 

mx*hz> 0 

[ono] *m4<DmMteMft±&^tcn3omMMnmtez>&i*. lpf202&a;'j#b l 2 
■fny^207mtsm^2om\z.wtnx. At)<D^y^vy^mmsi^m^<7)t 

[0171] z<DM<DM}&te±^tcm3<DmMMmkmmx*hz> 0 

[0172] m<D%ni&nK£ti\t, ±mvtcm2<Dmmmm(D^KMx.x, mw&%& 

[0173] ft**, LPF202?rA^^i L 201i:&^^^M203-l-203-U^^|S:tt, L 
[0174] <^5^»S> 

[0175] ^m5(Dmmmmt>±m\.tcm3(Dmmmmtm^\^m^m^y^xit 
, mmftrmz&w^^/w&wmfettzktfxzzvx, fmmm-fw? 

~-x-7j/vmwctvh*m$iLx, ±ib^;(47) (cs^<^y^a:-X(D«^ji^.tf 

[0176] c\<D£?K, MMffim7*y?Ztl'??210b&&XX, MtlZtiZV^Mztt 

m-rz>y$y ^^-x^^m^lt, ^ (47) co^y ^-xcDS^&^ti-i^^ 
[0177] ^(Dm^(D^yv^u-h^mmmooB(Dmm^ m*mm, muK^-r 
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y->7])y?m$ims<D-V-^7Ma ^(n^A^ftSA^iSmoi, A 

tjwvzfy^rmm&Fsift mti (Dvy^v^ymmFsoAm^ ^y 

/V^7Kyyri:-X(C^$tlfc^y7 3 i-X^/^t<Dl:^.jA^.tl-^ (5£ (47) ) £ff 

v^^mWM203(-i — n) , mti^^MzMstir^vy^-^y^^ 
[oi78] mi8^, miy^iiE^^^i-y-y^yy^-h^^gaooB^, J^friftt;: 

[0179] ^Of-y7 c y>'^W-h^^E200C}4 > 018^1" W7Wffi$L%L 
FsWyfMt^x (n) ft A^StUSA^flW^l It , ±j£Ub0 1 10>77V=nJXA 
^»^V^^raS^tvfcFIR^;V^tflfP212t, FIR^/V^H-S|5212(c: 

£5#y 7*-X7-f /^©finstfeyhsriaisi-s^ i^y 2 1 3 t s a* o-y-y ;/y 
MSicFsi^m^o^^y^MiS^Fso^^v^tc.^yTv 5 ^^^^ 

±L^ML^^C^tWihi-§LPF(Dg^^^^5M^^^gC21 
LPF«^rE1t-r^2^y215t, §^^^93214(DA^X-^^^ 

m7^-x7j;v?b(D^jkKmi-*m^^ ; fc%U2i7b. mtjy-yy^ 
{c^s^2^^^yx/v^ii^wL,»i-§^y^a:-x^/^$r^-r?)fcfe 

Mt>1rZtctb<DMt!ffi?220b$:mi,X^Z> o 
[0180] ffilJM218te, tm&Wr*y9\Z$1&l, mfc**9Ws* (MaterCo 

[0181] Bii9(4, mMffimyvv?xmmirz&mz^xmir%tcft(Dmxh% 0 
[0182] 019^1- mmmy^ym. &»±i/c, ^ttw^»^^«)5Ma 
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terCounter^feSMasterCount, MaterCounter(C^Diti"?)/J^^i^TCDCou 
nter-CfeSCountlOOO, MaterCounterKliPlJt" 5fi*SB©iP3¥flft, feitPCou 
ntlOOO^APiL-rS^^^^TO^tJ^P^ffiT'fc^CountAmari, &£tr„ 
[0183] 02OA, 20Bii, MasterCountSr^WlCUfcM-f 5fc*O0"C*>5 o 
[0184] MasterCountte, ®20A, 20B^-f <fc?l^ '>&<H>26fcVh/W£90tVb~ 

[0185] <^6^»^> 

[0186] ^mQ<o%mm^±MJt^A(ommmm^MJii, mmmfvytxte 
-xy4wmftyV%m&\sXs ±15^(47) fca£<5<7Ky7*-x©«*ii*tf 

[0187] £©±5^ WtMffim7 f vy?%-ti'??230b&$:XXs mfiZMy-l^Mztt 
fSf 5#y7*-X7-f/^*aiRL"C» 5$ (47) ©^y^-XOg^&^ff-^©^ 

[0188] ^^»^©^^yy^^l/-h^gg200DO^tt, H21fc*'f- 
^^y^J^«Fs(Df->7 p /Wf-^x(n)^A^$^A^^i L 201, A 

^^tvyt^^^/vi^y^^-x^^^ti^^y^^-x^xf/^i^g^^^fi-^ 

(55(47) ) *ff5**ii*aWiMflJ203 (-1 — n) , ffl#if:</wc#j£**-*#!J7* 

~-x7j/u?%m$i-rz>tctb <D±u??23o^At) (D^-^v isjrm »Fsi^ mfi(o 

^m^m%w^^<D^m±ir^LPF209^xxfmm<D^>y o v>^m^m 
\^mhtz^^MB^(m)^mtii-^tc^(Dmtim^208^-r^ o 
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[0189] I822HU H21©tfcfeWfc*^- ^X/y>-^V-h^§Sg200DSr, Jtt&ftWfc 
[0190] ^<Df->'7 s y^^V-h^^g200E«, Hl8l!^rf ±5t!l % f-^y^TO^ 
(cS<5V>T^iC^^:S$tufcFIR7 : </^^:H-^232t, FIR7>f/V^H-|fP232(C 

35£, m^f-^X^t^^^2^(Df-^X/^^0ffiL, *fJS-t"5JKy7i-X7-f 

/^^^i-SfcfeO^#J^»#^^m?r*i6^!>^$-iJW^236t^!>y 

?fiiiJ»236{c£5$|^M^^ 

g^g©i[|:^«)5i8l^i^^|F|5237t, A^Of-yyy^^&^CFsWStb 
Aof-^Xy^^KlfcFso^v^t!:, ^-vV^$W3i§£U *V*S?A> 

(C^V^^«^|g^i-§<D^iti-5LPF(Dg^^»^fT5^^^^ 
»238£, LPF«jfc«rlBllW*»2/ i ey239fc, }^<W^^y^M«« 

^^t^^Mt^mtiir^tc^(Dmti^240t^m\,x\^ o 

[0191] >fci3, ^!>^^JM236(D^^/£P t 3^{i, 019, 02OA, 20B^Kig#»tT 

[0192] ^r, ^mmmm\m^^vy^u-h^mm(DmmmisxxiMci^mm 

lfei^®22(D^yXy>'^l/~h^^g(D^&^J;U?^^^JfCOV^Ji 
[0193] <-y-^7 e y^Ix-h^gg^^^(05, l2l7*5«tOTl8) > 

xm&zm^xmm'z* urxtsLw-rzm&mxn^ mti^MLx^wixtjt 
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[0194] @23fi, *mmnizmv>7y>?i'-h&mm<»%m&*nw'rzitit> 

[0195] <steplO> 

'AtlT^—P^k: InputSample, 
'$y-?W.: Tap, 

• Atsf—^^^'b: InputOffset= 0, 

0 

'TfJ)7*.—X74)V$<D$y7W.\ PolyTap = (Tap + Up-1)/Up % 
'•$$7=.— X74;V#(DW!k±yY<D$t%--. Coeff Count e 

CountAdd<hCountAmariO^*^{i, Att<D^-yzfVy^m^WcFsittii^](D^ 

CountAdd = (int)(Fso / Fsi * 2 "23); 

CountAmari = ((Fso / Fsi * 2*23) - CountAdd) * 1000; 
[0196] 44.1kHz tf>P>48kHz \m&t%m&KJ&, &#ffy\ZXX&T<D&\Zft& 9 
0j44.1kHz -> 48kHzlC&jft*/ 
CountAdd = 9130457; 
CountAmari = 687; 

CountlOOO OMffiii, UT<D£?iZ&:iZZ> 0 
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countiooo = 500;/* egj|iA©fcfe*/ 

[0197] <stepll> 

tct^mmiim^mmnxnmvtzu^^mRemez Exchanger 
/u=f yx^fc xmmmmiRyj/i'fzwLfr -rz (F202) „ 

[0198] <stepl2> 

^ my x-x7^^ipit ^5(F203) o -rtzfrh. FiRy^fommmm 

H (z) jft»e> % ±|E5S (42) <Djg^5££ffl V 7:c-X7-r/k*©£sgg§ifeRi (z) £ 

iNormal 

[0199] [$t48] 

PolyTap - 1 

*ift»L = £ C ° ef ( fc ) ( 48 ) 

Jt=0 

[0200] ^LT, S^ii*.©fefe©«ScR<ESrfi 1 5o ±fB^(47) (Dg^ii^^ 

[0201] Sl0©#y73:— X^-f/V^^ftfeyh 

CoeffCount = (PolyTap * Up / 2) % Up; 
MasteiCount©&38te&RJ&t"5. */ 

MasterCount = (H(z) <D^$M&£tti$])7=.— XO#^-feyhO## 
CoefiCou nt) « 16; 

^*5, « i6 m^fyyyyY^ir 0 

[0202] < step 13 > 

fcfc, ^yy J :-X7^^i:A^O c P^^:Si-5(F204) o 
«l^ra^|gcLinearCoeft2Ky73i-X(D##:-fe5/h^#^CoefCount tt, 

/* Master Count^^^^-feyh^^ttra^itSr^feS*/ 
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CoefCount = ((MasterCount & 0x007flffi) » 16) & 0x0000007f; 
LinearCoef = ((MasterCount & 0x007ffflfl & OxOOOOflH); 
[0203] < step 14 > 

m&mm^/WLPFfcxz^/ufy^yzn ? (F209) 0 

jMfclttWS, ^(49)0£5£ft^&^£fTV\ tfefcU #,(50)<D£?\ZWm5.AL 
[0204] [$C49] 

y C onv = Y, LFF(k)xx(InputOffset+k-LPFTap/2) (49) 
k=0 

[0205] [$C50] 

„ J yconv + (LPF Bolml /2) yccwu»>0 /en) 
i-tmp - ^ yconv _ (LP/? Norailll /2) Vconv < 0 V ' 



[0206] imi] 
limit 

[0207] G&52] 



*No™»l = Y tmp l LPF IloTml (51) 



{CLIP-MAX K Boraa i > CLIPJ1AX 
CLIPJIIN Yt, oiaal < CLIPJIIN \ 52 ) 
Inoimi else 



[0208] 16bit <Dm&te. CLIP MAX = 32767, CLIP MIN = 32768£&5 0 

24 bit(Dm^\t, CLIP MAX = 8388607, CLIP MIN = 8388608£&5 o 
^F^b8fVh (signed 8bit )<Di§&&, CLIP MAX = 127, CLIP MIN = 128£&5 0 
^^b8fcVh (unsigned 8bit )<DWr&lt, CLIP MAX = 255, CLIP MIN = OkftZ 

O 

[0209] <stepl5> 

±fE^(47)<Dft^&^£*T9(F205) o 
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[0210] [&4] 











InA 


Coef Count 


Input Off sot 




IaB 


(Coef Count + 1) 
0 


Input Off set 
InputOffset + 1 


(Coef Count 4- 1) < 128 <Dt t 
(Coef Count 4- 1) = 128 <D t $ 



[0211] Jlfleftiai, £(53)©£5U:&^&*£fTV\ fcfc, j%(54)<D£o{mmm.AL 
[0212] a 



[0213] [#54] 

[0214] [&55] 
[0215] [K56] 



PolyTap - 1 

Jn CO nv = 53 Coef Count(/?) x Src(InputOf f set + (fc - PolyTap/2)) (53) 

Ar=0 



^conv + (^Normal /2) #eanv > 0 
/ttcaav - (^Normal /2) #canv < 0 



{CLIP-MA 
CLIP-MI 



CLIP-MAX /n K otm8i > CLIP-MAX 
CLIP-MIN in KDrnal < CLIP-MIN 
else 



(54) 



(55) 



(56) 



[0216] 16bit (DM&Us CLIP MAX = 32767, CLIP MIN = 32768£&5 C 

24 bit(D#^(4, CLIP MAX = 8388607, CLIP MIN = 8388608t&5 o 
ffikftSeyV (signed 8bit )<DW&\Z, CLIP MAX = 127, CLIP MIN = 128£&3 0 



WO 2005/074131 



39 



PCT/JP2005/000515 



#W§"ft8fcVh (unsigned 8bit )<DWs&\% CLIP MAX = 255, CLIP MIN = Oktt 

o 

[0217] <stepl6> 

mmmmzft? (F206) o 
i-f-y^wBMffi mi* ut<d & 

[0218] PCM 24 bit ©?#^t/J#/ 

#define SRC PCM 24BIT MINUS -8388608 

PCM 24 bit (DyjxMcXM.*/ 
#define SRC PCM 24BIT PLUS 8388607 

Linear Upl28 (DAlpha, Beta ffi^W^cWW.*/ 
#define SRC LINEAR MAX COEF 65535 

Linear B]&W$<D16 bit<£>0i#5:A*/ 
#define SRC LINEAR NORMAL 32768 

Linear Hff£M<£>16 bitcDv^h J;*/ 
Sdefine SRC LINEAR SHIFT 16 

[0219] Mxmmzi-y-^/pft?*/ 

alpha, /* 16 bit input */ 

IN A, /* 24 bit input */ 

IN B, /* 24 bit input */ 

Out Y /* 24 bit output */ 
lldata = alpha * IN B + (SRC LINEAR MAX COEF - alpha) * IN A; 
/* Rounding */ 0^51 A 

if( lldata >= 0 ) lldata += (SRC LINEAR NORMAL); 
else lldata -= (SRC LINEAR NORMAL); 
/* Normalize */ !E%{\L 
Out Ya = (lldata » SRC LINEAR SHIFT); 
Clipping */ Wy¥>-!f 

Y(n) = (Out Ya<SRC PCM 24BIT MINUS) ? SRC PCM 24BIT MINUS 
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: ((Out Ya > SRC PCM 24BIT PLUS) ? SRC PCM 24BIT PLUS : 

O ut Ya); 

[0220] <stepl7> 

$?ls*mbAjjV>-7^(Dq>.bZ-%®1r% (F208) o 
MasterCount <DWRbWtfr&W>^A&ReaiSamplefc lsAT©J:$fctT9o 
Add Count Value to control Master Counter */ 
MasterCount += CountAdd; 

'p&&sxr<Dht&* mm*/ 

Count 1000 += CountAmari; 
if (CountlOOO >= 1000){ 
MasterCount += 1; 
CountlOOO -= 1000; 

} 

InputOffset += (( MasterCount ) » 23) & 0x00000007; 
MasterCount = MasterCount & 0x007ffif, 
[0221] <stepl8> 

*lT^#«ML^:v^^^^J^^^T5(F207) o ^«^LTV^ 

m&\-z, &mzmTirZ) 0 m&Lx^^^m^ax F208, F209o^a^M5 0 
[0222] m i4, m2i&£vm22<Dvyyyyyu-h%mmw<Dmm&&£xfMcfc 

[0223] <-v->7v>y]/-b&&mw:<Dmmmmi4, 02143^^11122) > 

mi4{z*i-v>7vyyu-hm&mm*mm-tzm\m. 021 ^-r^y^ 
-xMf&zm^xmm-Zo urxmrn-r^mmrnxn, m^#L«ii&A;'j 

[0224] m24tt. ^mmmmim^^vy^~h^mmm<Dmmm^m-r^tztb 
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[0225] m24<Dtm.te, m23<Dt&m<D?^ F209OimtfF206<D&m<D&\Z.ftt>tlZ> 

ufttz, m23(D^m(Dmwmm^h^o 
[0226] <%7%m&n> 

*mmz.^ximirz> 0 
[0227] 025^, *mw\m%vy7vi'yu-h£&mmm®vtt-Tj*mm<vM 

[0228] #:*-7^i£g300te % Atl^301 s LR#8ft[II!&(DSB)302, ^V^Wf 
l^-f^&^g(SRC)303, TyT*-? (ATT) 304, ^.-h[e]& (MUTE) 305, 

[0229] *lt, •v-yj'yyyu-h&mmm (sro 303^, ±^Lfciii~ji6<Dii;» 

S^LT05, 014, 017, 018, 021, 022(cM#itTlft0JLfef-^y>'^^ 
-h^&MlOO, 100A, 200, 200A-200E^jgJ8£;ft5o 

[0230] zwrnft, ±&Ltz®.w<DmK&mtLx, sxTommzn?o 

[0231] M&SSrfT?,. %}£><D7^m%Zi-Z>b%Tap/2 f-V7Vk#J£b& 

\\ ^(DTap/2 f-^7>#, 0Sr*toT*5< e 

Width f£#LT:7^i^£jHtl&frofc#, ^<^^/^?gitffi[cA^x-^^t 0 
[0232] QR57] 

Src(i) = Src(Width+i), i = 0, Tap- 1 (57) 

[0233] £<0*-9V#-Sit3O()fc::i3V>TB\ fci^f^A^^301^^A^§tufc48kH 
z©PCM^*/WSW$)«|hII^ 

i/W-h^^fi303-C^^yy^W-h^^^^, yt^tf44. lkHzOff^ 
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[0234] *?i--y*J*mmOOfc£tHf, f-a^SKgWlIljKSfU fttctf):/!^^ 

[0235] <mmfflm> 

[0237] £tf>#S\ Jg^&aiSrfTPo mffi<D%mtLX. mi\Z.m*m. 3g2K:Htt (Mirror 

tit, WRimm&ffio Mftmm. mfc©**^Ma&Lfc&coeiCount = ot 
[0238] $mi&tmmmz&ti\*. ^xm&wmmzti. tat, &m<d-7V74ju?& 

o 

[0239] *»wh:, &momfcmmmirz£?tmm®&znzzktfx%, uyvxyn 
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[i] f-^/wt %-m\z.u-i<Dm&*mAu f-y^jy^^^w^-r^ry^ 
yyyt, 

±m^^mMU<D^^m^MLX2M<D^y^;v^mwu^m^mm 
4y;<frxj&m^mrmx»m&ti. mm-(y^^m^y^^mMt^ 

^y^yfv-ymgm* 

[2] ±M7w?&mK iM^yj/vzcommkfcmmm^x, mmomm- 
MLxm^r^n^m^t^xmbntc^y^fDmm^mcm^^xm^ 

m#mmm<Dvy7vyyy-m&mw:o 

Exchange) T^yXAfcfflV vf, ffim<D!$mzttLXft? 

m^mmm<D^y^vyvu-h^mmm 0 
w Atiovyyvyym&msmtiiDvy^yyyffimmzm^wrs-^ ^jtv 

m^mmmo^y^vy^y-h^mmmo 
[5] AX<DvyyTy?m&msmt)<Dvy7vyym&w£m\^w>&^ 
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yy°7t, 

^yf)y^-m^mm.o 

[7] ±IEm^O#M{i, ftic^j^^iC^^jiig-rSW^X^^ (Remez Exchange) 

m*mmM.<Dvy-7vyyu~-hM&$imo 

[9] Afi<DVyyvy?m&mmti<DVy7VyymU&£^^m&^ <<*-Vy 

m^m^WL<r)^y^)y^y-vwmm.o 
[io] vyzfMt^m\z.\j-i<Dm&*WAu ■y-y^'yyiymtemzumzirzTyyy- 
yzfyt. 
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ot m , fcwmmi (z) y^^mmz (z) Kmmmhtix v ^fir 
immmx, mmo^B^Mvxm^mmn^t^xmb^tc^y4-f 

[12] ±IBM^of 3£{£U2, ##OM$tt££MU ^o, 

&#JfLfcWAX£&(Remez Exchange) TlV=iyXJ±*m^X, mU<D^m^ML 
Xfi? 
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^y^^^mmrrnxm^ ^m-(y^^it^y^mmt^ 

mmLxm^^j&u^no^zxm^ntcFiRy^^xh^ 

[i6] tmyj/^mmtK ±my c vy^?ommmj&mmmttvx, mm<D®mz 
Mvxm^r^u^no^t{zxm^Htc^y^<Dmmwm^m^^xm^ 

[17] ±iem^o# y o vy^*0m&mj&%z%!M.Ltcu^%mRemez 

Exchange) T/l^yXASrfflV vt* ffiM<D<$&fcttLXffi 

m^mi5mm<D^-yy°vy^y- h&mmmo 

[18] Ati(DT-yy'vy^m^m^mti<Dy-yy e vyVm^mxm^m^, ^vtv 
yyj&fttfmtku mm^&±zzztm±i-%&t&mmy^f'Z*£tr 
m&mi5mm<7>-v-yy°vyyy-h£&mm 0 

[19] At}OVyy°vy?m&m*ftti<DVyy°yyyfflmm£y^ j*-i?y 
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-y-^y^v-i^&Mo 

[21] ±IEm^of Mf*. ffit<DM)&M£M1-6l^X£& (Remez Exchange) 

[22] A^^^y^y^js^^m^of-y^y>-^^i:j;?){£vN^(c, ^ryrv 5 
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[24] ffife<DFm7j;\s**tfy7*-XftMLtlW7*-X'7j/\'fifr£&. AfiZtltc 

±my j/^mmk mm^t^ ^fcm&#>£xf±my°yyj/v?<Dm$i%L 
fc%\mmmx, mm<D^mcMLxm^mmn^tKM^^titcFi 

[25] ±.U7w?&m\ mmtt^m&m&&£xf±m7V7^?<DMmmfo® 
im&ttvx, mmomB^MLxm^mi^m^t^xmhtitc^y^ 

£#itLfcVAX£&(Remez Exchange) T/l^yXAfc/BVNT, JM^tt^L 

xm 

[27] At}<DV>y°v>ym&mmtj<Dvyy*v>ymfcm£m\<^m&^ 
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[28] ' A^if^/y^jimwffi^w^ 

[29] ^SOFIR^/W^^y7o:-X^LfcM^7^^^ic^^W^^^y7 

ot*5«9, fcmmmi (z) ^])y^^<D^mmm u) ^mmmbnx^ ^fir 

[30] ±m,7^?mmi>K tm^vy^tomfcmfommmmx, mmo^mz. 
MLxm^^u^n^k^mhtitz^y4^<Dmm^mcm^^xwt^ 

[31] ±IE«^otM«, 7°Vy^*m&mfog&^m^tcUJ±X&&(Remez 
Exchange) TJVzi^XJ^m V ^T, 0f H©^tC*f LTfr5 

[32] At><D^>y°vy^m^mmyi(D^>^v>y'm^mxm^^m^. 
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[33] Ati(o^zfvy^mmm^(D^y^v^m^m^m^m^\^ 
[34] ±m±wm, 'pft<bhmm$mo&^ #y7«-x©#j^yH&#-§\ a 

[35] 0f^OFIR^^^y7^-X^Lfcm^?>7^^^:^^pTtg^^y7 

yj^?T*hz> 

[36] ±|Bm^otM(4> &M<Dm&m&&mMirZ>UJ*X?&mRemez Exchange) 

[37] At)<Dv>y*v>ym&mmfi<Dvyy°vyyffl&m£m^m&\^ ^vtv 
M#m35mm<D-y-yy°vyyy-b%&$iW:<> 
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oxm, fcmmmi (z) ^jy^^ommmmz (z) KMiittttfetvo ^fir 
KMiittttx, mm<D&mzttLxm^mmft?zkiz£vmtit£^^ 

W«40|E*(D-y-^y^i/-h^^g o 
[42] ifBm^-otjfiMii, #it©M«8c£&«iau a>o x yy^/v^ojasafc&g 

Sr#JtUfcUAXSS*(Remez Exchange) T/l^yXi.£fBl^ 0fM©<KH4t^L 
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xfso 

[43] ^iD^y^y^m^mm^^y^vy^^mxm^m^i^ ^cvtv 
[44] xt)<o^yzfTy^mamts<D^yzf^nmixy)n^m^\^ <4*-*j> 

m^momm^y^yyy-mmkWo 

xvy^mmibtbtizwyvz^t? 
m*m4om%t<D-y-y-7vyyy-h£&mmo 
[46] f-y^/wi ^m^u-iom^mA^ vyy°yym$imzijfe*t?>mixyy 
-ft, 

jy/</]sxfom^mm&-emisti. ^mry^^m^^mmt^ 
-c*5*>, mmmmi (z) t^)y^^(o»^mmz{z) \z.w^mhKx\^Y\^y 

±mmw&%\z.ttLX2&(Dvy7°^zmxftiiu &m?mw<DmmMmmfr 

mm<D&mzttLxm^r&mft?z.tizi:<o%.M'tz> 
y-yy°vysy-v%&jfm 0 
[47] v-yy°Mt ^m^u-KDmMZWA^ Vyy°Vyymmmzul%1rz>mix^y 

jy^xfom^mm&xmti. ^m^y^^m^y^mmb^ 
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[48] v>7Mmmiz.\j-i<D%&zmA\^ vyy°yy?nm&\jfairz>m* s ry 
•fb, 

xw, fcmmmH(z)tf7V7j/v?(Dfcmmm(z) im&mbtix\^Fm-7 

(Dmmms&mmmmx, mmo^mLxm^mmn^tizxm 
v-yyyyfy- h&m%m 0 

[49] m^oFiRy^/v^^y^-^mLtc^])y^-xy4^^ts-WL^^ 
&%-®wmz£<9, A^fitc^yy'MB^t^m^y^-^^m^tit^vy 

^-7:y^^t<D^^mmnomi^y-ft, 
ym&mufeiz-rz>m2^yy°t, 

±m^yy , vymmm^m^titcmm(Dm^<Dmmmm^mmLx±x<Dm 
%^WLtcmtt£f$.-rz%3xyyy°b, 
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ot*j»», &mmmi (z) ^yy 7^w©£iii»£cz (z) fcMfcfttt win ^fir 

±IHFlR^/w^{i % 

[51] ^^(DFIR^V^^y7 ; c-X^L^y7rc-X7></^Sr^ti'^0«^ 
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-74>\<$XlhiX, 

\zM^xm^r^u^m^t\z.xmm-r^ 
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[53] &tivy7Mz. l &mt£2&<D-y->yfrzmxfmu M^^vy^-^y^^o 
fammm-zm^yy*^ 

zr.-^y^/^^^^^mwmM. A^titc^yy°MB-^tm^titc 
&M<DWy*-Xy>(/i'?b<D&fr&frmW%ft?m2x ; ryy°k. 

[54] mt)^yy°Mz&W£2&<DVyy°/\<*:mi$mu S^y^-X^/v*© 

m^^FIR^^^y^^-X^LfcM^^^V^^^^RT^^y^ 
^-X>^/^^tf»^^^^^^(ci9,A^$^c^^/Hf^^^$tvfc 
^ico^y73:-X^;^^(Dl : ^ji^^»^5^2^7 1 5'^i:, 

fommmmx, mm(Dwm^M\,xm^r^mn^t\cxmmir^ 
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